DOUBLE CHECK VALVE ASSEMBLY 



CROSS REFERENCE TO RELATED APPLICATION 
[0001] This application claims the benefit of U.S. Provisional Patent Application No. 
60/420,698, filed October 23, 2002, entitled "Double Check Valve Assembly" which is 
hereby incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to check valve assemblies and, more particularly, to a 
modular fluid casing for a check valve. 
Description of Related Art 

[0003] Fluid valves generally include a main body having two ends. The main body also 
forms an internal flow cavity that fluidly connects the two ends and houses internal valves. 
In a typical installation, one end of the main body is connected to a fluid inlet pipe and the 
other end is connected to a fluid outlet pipe. Fluid flows from the fluid inlet pipe, through the 
internal flow cavity, is stopped, directed, or left unimpeded by the internal valves, and exits 
through the fluid outlet pipe. Such fluid valves can include backflow prevention valves (i.e., 
double check and reduced pressure principle valves). 

[0004] Some fluid valves have movable parts, such as independently acting internal 
reciprocating check valves, positioned in the internal flow cavity formed by a main body. An 
inlet shutoff valve, or some other member, as shown in U.S. Patent Nos. 1,969,432; 
3,245,257; 3,946,754; 4,327,760; 5,392,803; 5,511,574; and 5,732,744, is typically 
positioned adjacent one end of the main body and an outlet shutoff valve is positioned 
adjacent the other end of the main body. In turn, each shutoff valve is connected, 
respectively, to the fluid inlet pipe or the fluid outlet pipe. The shutoff valves are required for 
testing and service of the backflow prevention valve. 

[0005] The repair, inspection, or replacement of such check valves typically requires the 
flow of fluid to be shut off at the valve inlet and outlet, thus stopping the flow of fluid 
through the pipe. Access to internal components of such check valves are typically 
accomplished through one or more access ports or openings. Under certain regulatory codes, 
the main body which houses the fluid valves cannot be completely removed from the fluid 
handling system during routine maintenance and inspection of the valves. Therefore, 
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maintenance and inspection of such valves can become difficult when the main body is in a 
location that is not easily accessible to maintenance personnel. 

[0006] In some fluid handling installations, a bypass line is often used to maintain fluid 
flow through the system while the other fluid valves are either being repaired or replaced. 
This bypass line adds additional costs and takes up extra space in the fluid handling 
installation. In some installations, a minor disruption in the fluid flow may not result in 
serious adverse consequences downline of the fluid handling installation. Therefore, if the 
time of repair, replacement, or inspection of a fluid valve can be minimized, the need for an 
additional bypass line may not be required. 

[0007] Therefore, it is an object of the present invention to overcome the above-mentioned 
deficiencies by providing a modular fluid casing for a check valve that provides for easy 
maintenance and replacement of check valves with minimal disruption of the flow in a fluid 
handling installation. 

SUMMARY OF THE INVENTION 
[0008] The present invention provides for a modular fluid casing that includes a housing 
and a modular cage. The housing has an inlet end and an outlet end and defines a flow 
channel therebetween. The flow channel is in fluid communication with the inlet end and the 
outlet end of the housing. The modular cage having a first open end and a second open end 
and defining an interior cavity is received within the flow channel of the housing. The 
interior cavity of the modular cage is adapted to be in fluid communication with the inlet end 
and the outlet end of the housing. The interior cavity of the modular cage is also adapted to 
receive at least one check valve. 

[0009] The present invention also provides for a check valve arrangement that includes the 
modular fluid casing having the modular cage and the housing as previously discussed, 
wherein the modular cage is removably seated within the flow channel of the housing. A 
plurality of check valves are removably seated within the interior cavity of the modular cage, 
wherein the check valves are in fluid communication with the inlet end and the outlet end of 
the housing. The interior cavity may define a first diameter portion and a second diameter 
portion, wherein a diameter of the first diameter portion and a diameter of the second 
diameter portion are different. A lip can separate the first diameter portion from the second 
diameter portion of the interior cavity of the modular cage. Alternatively, the first diameter 
portion and the second diameter portion of the interior cavity can have the same diameter. 
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[0010] The present invention provides for a method of installing check valves in line with 
respect to a fluid conduit using a modular casing as previously discussed. The method 
includes inserting at least one check valve into the interior cavity of the modular cage. 
Second, the modular cage is inserted into the flow channel of the housing. Third, the 
modular cage is secured to the housing. Fourth, the modular casing is installed in line with 
respect to a fluid conduit. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] Fig. 1 is a top perspective view of a check valve arrangement made in accordance 
with the present invention; 

[0012] Fig. 2 is a side sectional view taken along lines II-II of the check valve arrangement 
shown in Fig. 1 ; 

[0013] Fig. 3 is an exploded sectional view of the check valve arrangement shown in Fig. 
2; 

[0014] Fig. 4 is an exploded view of the check valve arrangement shown in Fig. 1; 

[0015] Fig. 5 is a top plan view of a check valve arrangement made in accordance with a 

second embodiment of the present invention; 

[0016] Fig. 6 is a side elevational view of the check valve arrangement shown in Fig. 5; 
and 

[0017] Fig. 7 is a back elevational view of the check valve arrangement shown in Fig. 5. 

DETAILED DESCRIPTION OF THE INVENTION 
[0018] Fig. 1 shows a check valve arrangement 10 made in accordance with the present 
invention. The arrangement 10 includes a modular fluid casing 12 having one or more in-line 
check valves (and preferably two check valves 14, 14' as shown in Fig. 2) received within the 
modular casing 12. Referring to Figs. 2 and 3, the modular casing 12 includes a housing 16 
having an inner surface 18 and an outer surface 20 and a one-piece modular cage 32 having a 
first open end 34 and a second open end 36 removably seated within the housing 16. The 
housing 16 includes an inlet end 22 and an outlet end 24, wherein the inner surface 18 defines 
a flow channel 26 between the inlet end 22 and the outlet end 24 of the housing 16. The flow 
channel 26 is in fluid communication with the inlet end 22 and outlet end 24 of the housing 
16 as shown in Fig. 3. The modular cage 32 includes a body 38 having an interior surface 40 
and an exterior surface 42, wherein the interior surface 40 defines an interior cavity 44 
between the first open end 34 and the second open end 36 of the body 38 of the modular cage 
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32. Referring to Fig. 2, the interior cavity 44 of the modular cage 32 is adapted to be in fluid 
communication with the inlet end 22 and the outlet end 24 of the housing 16. The interior 
cavity 44 of the modular cage 32 is also adapted to receive the in-line check valves 14 and 14' 
via the second open end 36 of the modular cage 32. The check valves 14, 14' have outer 
surfaces 15 as shown in Fig. 3. The in-line check valves 14, 14' are similar to those shown 
and described in U.S. Patent No. 6,513,543 to Noll et al., which is hereby incorporated by 
reference. The modular fluid casing 12 can be geometric shaped, such as tubular shaped, 
rectangular shaped, hexagonal shaped, or other polygonal shaped, and can be made of metal 
or a polymeric material, such as plastic. 

[0019] Fig. 2 shows the check valve arrangement 10, wherein the modular cage 32 is 
removably seated within the flow channel 26 of the housing 16. Referring to Figs. 1 and 4, 
the modular cage 32 includes a plurality of protrusions 46 extending outwardly from the 
exterior surface 42 of the body 38 of the modular cage 32. Two of the protrusions 46 are 
defined on one side of the body 38 of the modular cage 32 and two of the protrusions 46 (not 
shown) are defined on an opposite side of the body 38 of the modular cage 32. Referring to 
Fig. 4, a slot or hole 48 is defined in each protrusion 46, wherein the slot 48 is adapted to 
receive a fastener 50 (shown in Fig. 1) for securing the modular cage 32 to the housing 16. 
Referring to Fig. 3, a lip 52 is defined on the interior surface 40 of the interior cavity 44 of 
the body 38 of the modular cage 32, wherein a first diameter portion Dl of the interior cavity 
44 adjacent the first open end 34 has a diameter di less than a diameter d 2 of a second 
diameter portion D2 of the interior cavity 44 adjacent the second open end 36 of the modular 
cage 32. The lip 52 separates the first diameter portion Dl from the second diameter portion 
D2. The first diameter portion Dl of the interior cavity 44 separately and independently 
holds check valve 14 in place as shown in Fig. 2. Alternatively, the lip 52 can be removed, 
wherein the diameter di of the first diameter portion Dl is the same as diameter d 2 of the 
second diameter portion D2. 

[0020] Referring to Figs. 3 and 4, the modular cage 32 can include a first gasket 54 
positioned adjacent the first open end 34 and a second gasket 56 positioned adjacent the 
second open end 36 of the modular cage 32. The gaskets 54, 56 are adapted to provide a seal 
between the interior cavity 44 of the body 38 of the modular cage 32 and the inlet end 22 and 
outlet end 24 of the housing 16. Alternatively, any type of sealing arrangement can be used, 
such as an arrangement having one fluid seal or a plurality of fluid seals. The gaskets 54, 56 
which can be made of an elastomeric material, such as rubber, can be annular shaped, such as 
O-rings (shown in Fig. 4), or flat gaskets (not shown). At least one tap 58 (and preferably 
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two taps 58, 58' as shown in Fig. 4) extend from the exterior surface 42 of the body 38 of the 
modular cage 32. The taps 58, 58' are in fluid communication with the interior cavity 44 of 
the modular cage 32. Preferably, the body 38 of the modular cage 32 includes one tap 58 or 
58' for each check valve 14, 14' removably seated within the interior cavity 44 of the modular 
cage 32. The taps 58, 58' can be internally threaded for attaching additional components, 
such as pressure gauges and flow gauges, to the check valve arrangement 10, as shown in 
phantom in Fig. 1. The plurality of check valves 14, 14' can be removably seated within the 
interior cavity 44 of the body 38 of the modular cage 32, wherein a valve gasket 60 (shown in 
Figs. 2 and 3) can be positioned on the outer surfaces 15 of each check valve 14, 14'. When 
the check valves 14, 14' are received within the interior cavity 44 of the body 38 of the 
modular cage 32 as shown in Fig. 2, the gaskets 60 are compressed against the interior 
surface 40 of the interior cavity 44 and the outer surfaces 15 of the check valves 14, 14', thus 
sealing the check valves 14, 14' within the interior cavity 44 of the body 38 of the modular 
cage 32. 

[0021] Referring to Figs. 1 and 4, the housing 16 defines a plurality of lugs 62 extending 
outwardly from the outer surface 20 of the housing 16. Referring to Fig. 4, two of the lugs 62 
are defined on one side of the housing 16 and two of the lugs 62 (not shown) are defined on 
an opposite side of the housing 16. Each lug 62 defines an orifice 64 also adapted to receive 
fastener 50. The slot 48 defined in the protrusions 46 of the modular cage 32 aligns with the 
orifice 64 defined in the lug 62 of the housing 16, wherein the fastener 50 passes through the 
orifice 64 and the slot 48, thus securing the modular cage 32 to the housing 16 as shown in 
Fig. 1. The fastener 50 can be a threaded fastener and the orifice 64 or the slot 48 can have 
internal threads for removably securing the housing 16 to the modular cage 32. A tap 66 
similar to taps 58, 58' can be defined in the housing 16 adjacent the inlet end 22 and in fluid 
communication with the inlet end 22 and the outlet end 24 of the housing 16 as shown in 
Figs. 2 and 3. 

[0022] Alternatively, the modular cage 32 can be removably secured to the housing 16 via 
a bolt or retainer 70 attached to an external clamp 72 as shown in Figs. 5-7, or by using other 
types of fastening arrangements. Specifically, the clamp 72 includes a first end defining a 
hole through which the bolt 70 passes. The bolt 70 is threadably secured to the housing 16 
via a threaded hole defined in the housing 16. The clamp 72 includes two legs 74 adapted to 
contact a surface (preferably an upper surface) of the modular fluid casing 12. The clamp 72 
is preferably a unitary piece of stamped metal. A hook portion 76 is defined on a second end 
of the clamp 72 opposite the hole for the bolt 70. The hook portion 76 is adapted to engage 
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in a recess 78 defined in the housing 16. In operation, the hook portion 76 is placed in the 
recess 78 so that the legs 74 contact the upper surface of the modular fluid casing 12. The 
bolt 70 passes through the hole defined in the clamp 72 and is threadably secured to the 
housing 16. The bolt 70 is tightened to secure the modular cage 32 to the housing 16. The 
above process is reversed to remove the modular cage 32 from the housing 16. 
[0023] Referring to Figs. 2 and 3, the flow channel 26 of the housing 16 includes a bottom 
portion 28 having walls Bl and B2 and a upper portion 30 having walls Ul and U2, wherein 
a length LI of the bottom portion 28 between walls Bl and B2 is less than a length L2 
between walls Ul and U2 of the upper portion 30 of the flow channel 26 of the housing 16. 
When the modular cage 32 is received within the flow channel 26 of the housing 16 as shown 
in Fig. 2, the gaskets 54, 56 are compressed against the exterior surface 42 of the body 38 of 
the modular cage 32 and the walls Bl, B2, Ul, and U2 on the inner surface 18 of the housing 
16, thus sealing the modular cage 32 within the flow channel 26 of the housing 16. Because 
length LI is smaller at the bottom portion 28 of the flow channel 26, the modular cage 32 is 
held in place by a tight fit between exterior surface 42 of the body 38 of the modular cage 32 
and the walls Bl and B2 at the bottom portion 28 of the flow channel 26. Fig. 2 shows the 
check valves 14' abutting against the wall B2 which is adjacent the outlet end 24 of the 
housing 16, thus securing the check valve 14' within the interior cavity 44 of the modular 
cage 32. 

[0024] The present invention also provides for a method of installing check valves 14, 14' 
in line with respect to a fluid conduit using the modular fluid casing 12 of the present 
invention. Referring to Figs. 3 and 4, check valves 14, 14' having valve gaskets 60 
positioned on the outer surfaces 15 of each check valve 14, 14' are inserted through the 
second open end 36 into the interior cavity 44 of the modular cage 32. One check valve 14 
can also be inserted into the interior cavity 44 of the modular cage 32. Gaskets 54, 56 are 
placed adjacent the first open end 34 and the second open end 36, respectively, of the 
modular cage 32. Next, the modular cage 32 is inserted into the flow channel 26 of the 
housing 16. The modular cage 32 and the housing 16 are secured to each other via the 
fastener 50 passing through the slot 48 in the protrusion 46 of the modular cage 32 and the 
orifice 64 in the lug 62 of the housing 16 as shown in Fig. 1. Finally, the modular fluid 
casing 12 is installed in line with respect to a fluid conduit (not shown) at the inlet end 22 and 
outlet end 24 of the housing 16. The fluid conduit, such as a pipe, can be threaded, welded, 
flanged, or bolted onto the inlet end 22 and the outlet end 24 of the housing 16. Typically, 
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shut-off valves V (shown in phantom in Fig. 1) are installed at the inlet end 22 and outlet end 
24 of the housing 1 6. 

[0025] In operation, the check valves 14, 14' in the modular fluid casing 12 open when 
fluid flows from the inlet end 22 of the housing 16 through the check valves 14, 14' in the 
interior cavity 44 of the modular cage 32 and exits through the outlet end 24 of the housing 
16 as indicated by arrow Al shown in Fig. 2. Should fluid flow in an opposite direction as 
indicated by arrow A2, the check valves 14, 14' close, thereby preventing the flow of fluid 
through the modular fluid casing 12. 

[0026] Periodically, the check valves 14, 14' of the check valve arrangement 10 must by 
inspected. This can be done by loosening the fasteners 50 (shown in Fig. 1) and removing 
the modular cage 32 from the flow channel 26 of the housing 16. Each of the check valves 
14, 14' can be removed from the interior cavity 44 of the modular cage 32 and inspected 
and/or replaced while the housing 16 remains in line with respect to the fluid handling 
installation. The check valve arrangement 10 provides for easy accessibility for the repair, 
inspection, or replacement of check valves 14, 14', thus minimizing down time in a fluid 
handling installation. 

[0027] It will be readily appreciated by those skilled in the art that modifications may be 
made to the invention without departing from the concepts disclosed in the foregoing 
description. Accordingly, the particular embodiments described in detail herein are 
illustrative only and are not limiting to the scope of the invention, which is to be given the 
full breadth of the appended claims and any and all equivalents thereof. 
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